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(57) [M^^] 

mm%X\ C:0. OWO. 05%, $1:0.1-1.5%. Mn:1.0 
-3.0%, P:0. lOXi^T: S:0. 02%eJlT. Al:0. 005-0. 
1%, N:0. 02%J[^T. V :a 01-0. 2%:Bctr>'Nb : 0-005 
-0. 2%€r^^"L, V:feci:r/Nb<h C ico^WM 

(Sa%) f)^. 0-5XC/12^ (V/51+Nb/93) ^2XC 
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[,iS*^l] MS%TC:0. OWO. 05%. Si : 0. 1-1. 

Mn: 1.0-3.0%. P:0. lOXKilT. S:0. 02%£AT. A 
1:0.005-0.1%, N:0. 02%ti.T. V :0. 01 -0. 2%:fe J: 
t/Nb : 0.005-0. 2%^^-^* f)^^. V^^mbtCt 

0. 5XC/12^ {V/51+Nb/93) ^2XC/12 

im^m2] Hm%'r?C:0. 01-0. 05%. Si: 0.1-1. 
5%. Mn:1. 0-3.0%, P:0.10Xi^T. S :0. 02%«T. A 
1:0.005-0.1%. N:0. 02%JKAT, V:0. 01-0. 2%. N 
b : 0. 005-0. 2%^ct mi : 0. 001— 0. 3%^^Wb. 

0. 5XC/12^ (V/51+Nb/93H-Ti/48) ^2XC/12 
fflT. ^^\z. E^^Tl %JEJL±<:ov;i.-T->1^^ hffl^ 

miSiK^i'khWv^yy>i^mzmnrzm'^iSimm^im^^ 

im^^mS] ±tBm^tCljnAT$^fCMo : 0. 01-0. 5 

\ztm(om^ 0 fitwzf^y ^ >z^mz&nrcm'^m^m 

Inmm4] Ha%TC:0. 01-0. 05%. Si : 0. 1-1. 
5%. Mn:l. 0-3.0%. P:0. lOXi^T. S :0. 02%J^J(.T. A 
1:0.005-0.1%. N:a02%£JlT. V :0. 01-0. 2%43«t 
ti^Nb : 0. 005-0. 2%<^^WL/. 7&^0. V^^mb^zCii 
<7)^Wa (SS%) 

0. 5XC/12^ (V/51+Nb/93) ^2XC/12 

tji^mm^mtzrmf^izu^my^y':/^. n^j^EE^L. 

my^>lZT (Ac3 2SSI.'S-50t:) - (Ac3S2S8.«^. + 50 

•c) <oum^^<DmmmLm\zmmi.rz^. 4oot:i^;T*T 
:i(Dr^mz^^i-^^^}%&mm'f}^. mmim 

bzoor ^TOMS^^KTiot:/ s root: f)^ ^40 
Qx:^v<Dummv 5 r / s tJ^±"e*^ c <h ^^^mtr 

?^^oriitwz^yy>z^mzmrirzm^mi^m^im 

Umms] SS%TC:0.01-0. 05%. Si : 0.1-1. 
5%. iyin:l. 0-3.0%. P:0. lOXgi^T. S:a02%UAT. A 
1:0.005-0.1 %. N:0. 02%J^T. V:0. 01-0. 2%. N 
b:0. 005-0. 2%i3cl;mi : 0. 001-0. 3%^'&#L.. f)^ 
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-D. V, NbiDctmichCchO'&Wa Oa%) f)^. 
0. 5XC/12^ (V/51+Nb/93 + Ti/48) ^2XC/12 

rj:^m^^mrzrs^^iztj,^mx^:f^. sftHESU. 

&iy^>\ZX (Ae3 2gSg.«S-50t:) - (Ae33gii,^+50 

(Du&m<Dm$^um^zmmLrzm. 4oot:wT^T 

g7!>^ ^700r ^X(DUm^AX) On/s J!^±. 70Ot:;6^ 'E)40 
or ^ T (7) tUgisET 5 r / s Jl^±T * -5 C <h ^ <!: -r 

mji^me] my^y^it. ±$mm\zi}0XT^ ^izu 

0 : 0.01-0. 5SS%<&^^f^C^^t?SS[i:'r*. 

m4^rz\^5 \z$m(Dm^of]^twzsy y >z^mzmn 
tzm-^mmmi^i^Mtiif^ji^mmoymm-Mm. 

to 0 0 1] 

mm^zmmtjimfi^ioii^ittiUy^>>>mz^nrzWM^ 

[0 0 0 2] 

mmittLm\:.<oj'Xfj^m^tz^(om^t)mmmzm^^ 

nx\^^^. ^m'^-^W(Dmmi\:t^it^w[m\zm^'^'^ 
^tcn. ^^nmm^^i^mit't^:ihfim^tf^x^^L 

[0 0 0 3] mm^mMt^^^mmm^n<Dg^<'^^':/u 
y.imx\z^^x^m^n^rzi5b. ^m^mmmz\ti&ti 
rz':ruxmmv^^mm\.x\.^^ctf)^!Z^^t^n^. l 

fit (rfii) (El) ;&^fiTb. ^tz. WZ^yy 

m{^it^ti^^±^L'Xm^m^m^'^it'r^m[^f)^^^o 

mzWM^:^ (TS) iJ^tt (El) <hc7)lflTSxEIT^$n 

filc^^tttCJiW^'J-C*^ 0 . mMf)^^mm<Disi^mitti^^z 

^Mmtf)mibnx^rzo ^i^mt^im^^m^mxrz 
mmz'D\,^x\t. m^mf&m^m&^mm Ltzfm^- 

T.y'i'^hm (SSSrSi) ^\tCibt\^X^^') zf^j\.y 
x^-f ht'TJV'ry^-^ KcD 2fti^WT^Dual - Phase 

m (Dpm) fj^^. \^^t:>^^^'^mfs&m\z-D\f^xoymm 
m^^fimib^nxi^^^. 

[0 0 0 4] ':ri.y.^mt(D&^tji;ffi^Mtim^(Dix^m 
ti.x\t. y3L^-(h^^j\^9->'^^h(Dm'tmm^^ 
50 t^^^'^m&mm^mi^n. f^^^zmmmm^T^'^jL 
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y hr^iSi-vmi&^n^m^mi^mmt. mm^ii (ys) 
f)m<> ^bicisjfitt (El) Li&nrzmmmimt^ 

Hfii (rM) f)^&<s i^i&0f&mniiz9^^t^h\z. 7^: 

[0 0 0 5] ^(Dfzisb. m-e^^ummco^y^y^-}' 

i^mimizm\nmmi.^norzisbmtf(:^tf'{sf)^^i < . 

^M^^lSizMr^miki&t}U<DltX$> 0 . YR=YS/TST 

[0 0 0 6] :i(omj^ikJt^ttys^^m'r^rzi^(D-j5mii 

<D-^mt. i^i^^>^7:4-- KM (rM) <^f#^;^c«6lc 
(a) -^-y.T-'T-r h (r) 02fflM^L. l^lMP#tC 

^m\zi&9cmzr^^UK^^ :^y.i^:n.yhmm<D^&m 
mxhu-^ftRmmt^n. ^^izi^ik^^MShi&K. m 
$EL^rz^^f^zfux^^(omvt^f^\'^hm^<rj.^K i^f)^ 

Z.(D:^mx\t. Unmit(Drzisba - r(0 2mi^tl^^0 

^i&i^^m^iXft^Ms^mtzm^rz^i^Mtimm^xmmz^ 
m UTSiig-r s c t itmrnx^-o rz. 

[0 0 0 7 ] m^X. *^i:^¥1-35900^^$6TJl. 0. 012 
m&% C-0. 32Sm%Si-0. 53Sa%Mn-0. 03as% P - 

x$>^si{^x:\zmmAk. loo'c/' s (D^^i^lf^^mmlzxl!^ 

m-t^CtlZ^O. r = 1. 6K YS = 224MPa.TS=482MPa<D|^ 

«tciaii^>i:7 7:i--K{i (rM) ^it&.miii}t^ti^m-r 40 
^mmmvicDfmh'mFAft^tzub. ^mwLm±.^^xs 

[0 0 0 8] 

^Mnmxhm&mxh'^mzm^\.rzh(ox. m^f& 
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\^xmzimmmi^^ifmmmt^^(D^mmm'kmA 

>^y^-\^mzmPLX. wxsyy>i>^\zh^n^^ 
'^^^mm''&ti}^li^m^t. :in^'S:^\^xw&x^^ 

[0 0 0 9] 

0. 01-0. 05a:S%<hL. jgiE«B^a)V. Nba^r^Wf^ 

x\\\\]n^^iLV^^mm^wM'^it^:Lh\z^K^. iSi^ 
tSii6^-r>tcT (Acs^s.-^.-sot:) ~ (Ac3^si.^+ 

4oot:j!^AT^Tj^aiu> cKT^j^sitc^Dtt-s^i^j^aijiS 
iSi«MS^^^7oot:^-^otasi«Tior/sjeiL±. 7 

00r;0^b400X:^T(O?ag>4ET5t:/s Jl^±^:UT. 
tSch-r-S't'lC. ^2ffl<hbT'7;i/7->1i-'f 

it^c:<h{cj:o, Wim,m\z^t^t^t>^^mmz^n. ^ 
[0 0 10] cr-e. :^nmmx^^^^mm}^mm 

^^•f)^y:^v^h^X^K>. :z(DyjL^^ 

\^mtL^m<D^^^ifsy)zii-)vyx.'y-(hnh. -t-y^^ 
vmf3^^<oi^nm^\z^^^j^vtz^^&&(o'm^^ 

-^y^y :i.'y'i hmt^m^^.\^rzh<OX. ^blCM 

[0 0 11] *5g9g#e>3&<fTo^Sr«W3^j:gllS^«S 
^{C-S^l/^TsJ^B^nr-So C :0. 02%, Si : 0.5 

%. Mn : 2. 0%, P : 0. 05%> S : 0. 005%, Al : 0. 03 
%. N : 0. 002%^S*m^<hL, cntC V :0. OWO. 15 

nm%(Dmm^^mh : o. ooi-o. \mm%<^wmx\^ 
mi^fz^u^v^^ mb^-^'M ^ ^m^<ommti \z 
oiix, \2sox:\zmmiLc<Dumx^mi^ni.rzm. ft 

±BEmi^TUmmBQX:^tS.^Jiv\Z 3 /^XEEJS^ff o 
T«J94. 0mmi:Lfc.;^j:*5. {±±f£m^Tm. zi^jm 

i&K)m^mmtLxmx:x 3 hockumm^mLfz. 
(ji^jBg^r, ^TmiQ%<oif^Nimm^mLxmmi2mm 

^Lfz.^i'^X. :in^(D}^}^mz. (Ac3^^fig.'S-50 
t:) - (Ac3l?Sg.^ + 50*C) (7:)(aS^^F*qT^^850t:^ 

gJi. i^f$?fclS/^^670Dt:^T(^i^SlsSci:700t:75^^400 
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[0 0 12] ?#^n;t?&iS^teJcoOiT, OI5gKJ^^5i 
rMti, JE5gA-fS] (ri) . A-ffi]lC45lS*f^ (r 

d) ii^zj^^m-jj^izmm, mm) -Jj\^ (rc) o^i^r 

MI=(rL +rc + 2 X rD)/4l <hLT**?)^. 
[0 0 13] liini. V tHb(D^'^&t^C t.<Dm9hVrm 
t^mWW'^'yyX (TSXEI) JCR^Tj^S^r^LfcE! 

( (V/51+Nb/93) X (C/12) ) T^O. 8Efll]tirffl<i: 
5^l£^D^yN'^>;^ (TSXEI) ^±T(C^^ttT^-ro 
[0 0 14] ^l*^e>, S4'cDV;feJ:?/Nb(^'&WS^C 

[0 0 15] ^^\z. ±tmix-m^^rz^}^m&<Do 

(V/51+Nb/93) / (C/12) =1. 1<^ii^« (Ac3 

rct^. J^i«S;i>^e>700X:^T(^MSi§lc1?O^J§?^aiM 
*5»5g]j^JS^15t:/s <hUT^iia^T?^^-raiS,1^:l*|iE 

(FJiS^B^iife) ^iscchtCctoT. m^titz^^mmmz 
■ov^T, 7^:l£^fK»^^ge^£U7^:l£^f^ (A) «:*i6TWi 

ti. ^^iaS7!^^e>70Gt:^TCDtagi^'rco¥i^?ft3giigs 
^8t:/s<hb, 700t:^^^400t:^Tcoiaffii«TcD5pi*) 

JftSJiiaPS: 3 1:/ s t LT^M^-CJ^a-r ^ C <i: tC J: o 

[0 0 16] 7^:^£^fi^®^^^. jfst iooicd«5^icWil 
m^zu^j;:o\zLx. ^m^nm-r^winf)^^^^^^ 

A (%) = { (d-do) /do) xlOGT*i6^. /cC 

•So 

[0 0 17] m2\t. nis^mimmf)^^mfm (a) 

mimm^ (Ac3^sg.«s-5ot:) - (Ac3^sg,«+ 
sot:) (Dum^p^tL. f)^'o^<Dm<o}^mz^^'f^W'i^ 
}^mmm^pr\&(o^miz't^z.t\z^o. ^ii^^y^mfm 
f)m^n. nizsy^>z^n-\z{^nrzm'e^mmi^Mm^ 
f)m}&'^m^u.^ctf)m^f)^\zu^rzo 
[0 0 18] ^%m<oii^}^m^x\t. m^mm^z^^^x 
\t. n^^Hmmmz\tmmc^^v^Nt)ics;^rj.\,^rz^. n 
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mi)m^n^^^h\z. ni^^umzv ^^umi^mt^ 

CtiZ^O. ^(Dm<^}^^]&WZiDl'^X:t'-7.y'i-^ h 
^Wr^7x7-f htii<i:-7;Ux>1i-< l-fli(^ffi^M$a/>^' 

x:) - (Ac3S!Si,*+5Dt:) i-r^cchtcc^o. sfsc 

:3'i-)]^yji'y'iht^^=:.^y^yji^^hmx\ ^2 
ffl;5^vjU7^>it-l' hfflT^^ffi^*a)KE7&^^#6n'2)o z.(D 

yjLy'ih^^u^^=z^y^y:3Ly^hmt. m2m 
(o-^jv^y-^-^ hmt<Dmm^f)^^b'$<f<s.^rzrzi^. a 
mfmf)^^i<tj^^rzh<Dt^^iE>n^-^^. '^m \tm ^ 

[00 19] ±IBL/!:»]^tcSt:J#. 

(1) mM%-CC:0. Ol-O. 05%, Si : 0.1-1.5%. Mn: 
1. 0-3.0%. P:0. lOXJl^T. S :0. 02%i^T> Al :0. 005 
—0.1%, N:0. 02%I^T> V:0. 01— 0. 2%:feci:r/Nb : 
0.005-0. 2%^'&Wb. 75^0, V*3J;mib<hCi:(^^^- 

a (®s%) 

0. 5XC/12^ (V/51+Nb/93) ^2 x C/12 

fsi^m^^mtzi^. nmtmmmzfe^<^zf^wi&K-4^ 

hmt<^ :::-^y^yjL^^ hmt)^^f<^^y :y^y-i K 

^tsm 2m^m't^mm^^^^t^ z. t ^^Witr^. 
mt& D vktwuy ^>zymz&nrzm^m«&mmmti}^ 

[0 0 2 0] (2) HM%TC:0. 01-0. 05%. Si : 0. 1 
-1.5%, Mn.l. 0-3.0%, P:0.10Xil^T, 5:0.02%!^ 
T> Al:0. 005-0. 1%, N : 0. 02%JeAT, V:0. 01-0. 2 
%, Nb : 0. 005-0. 2%4Dci:mi : 0. 001-0. 3%^'&W 

40 0. 5XC/12^ (V/51+Nb/93 + Ti/48) ^2XC/12 

< V^h^-i -^vC^yisLV^ h^t^^t^^y:sL^^ h 

[0 0 2 1 ] (3) ±gE!m^»CSnAT$^«CMo : 0. Ol- 
fl. 5SS%^'&^'T^::<h^«pmi'r^, ±gd (1) ^ 

50 fz\t (2) \ztmomw')V^.twifyyyi>'^^.\z^ntz 
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[0 0 2 2] (4) SS%TC:0. OWO. 05%, Si : 0. 1 
-1.5%, Mnrl.O-S. 0%, P:0. lOXWT. S:0. 02%« 
Al:0. 005-0. 1%. N : 0. 02%JL^T, V:0. 01-0. 2 
%4BctC/Nb : 0.005-0. 2%^^WL, 7!»^0, V.fecfcl/^Nb 
^CchO^^WR (H.S%) t)^. 
0.5XC/12^ (V/51+Nb/93) ^2XC/12 

$i^<>\ZX (Ac3^ji.^-50t:) - (Ac3^9l,<^+50 

S?!)^ ^700t: STcoiiaaysTMOt:/ s eA±, Toot:?^^ ^40 

[0 0 2 3] (5) aS%TC:0. 01-0. 05%, Si : 0. 1 
-1. 5%, Mn:l. 0-3. 0%, P:0.10%J[^T, S:0.02%j[^ 
Tv Al:0. 005-0. 1%, N : 0. 02%i^AT, V:0. 01-0. 2 
%, Nb : 0. 005-0. 2%43cfcmi : 0. 001-0. 3%^^^f? 

0. 5XC/12^ (V/5H-Nb/93 + Ti/48) ^2XC/12 

u^m^^^mtirmmzfji^m:^^':^^. mm^mi.. 

m^-^yiZX (Ac3SESg.#,-50*C) - (Ac3|g^.'^ + 50 

r) <Dumm<ommm\ztm\^timi. 4oot:jEAT*T 
m.t^^m'x:^x(ou&i^x\^r:/ s Ji^±, 700t:7i^ ^40 

^X^^X<DUm.iiB.X s VJ.±.X^^Z.h^^Wi^-t 

[0 0 2 4] (6) m7.'y^\t. JitBm^lCJtlDx.T$ ^> 

tcMo : 0. 01-0. mmx^'^mr^^h^^m.tr^. 
±fd (4) ^tz\t, (5) jciema)T^JKOi!iii:<4jr/:7-^> 

[0 0 2 5] 

[0 0 2 6] ^-r, -j^5tmm^(Dm&\z'D\*^xwimr 

:7x^'1' hffli:^< ^'x^^ hWli {111) ^ 
[0 0 2 7] {&\.^mkmti (YS) <hS^^?^S«iO^A-^> 

(TSxEi) ignfca^iKoi'kiWJOc^^vv^W: 



(5) 2003-342680 

8 

*y^:7x^'f hftl7&^^;^c^:7x^'l' hflif^, miKJ^W^Jc 
^*-r'5SfB^T80%{U±<hL, jaoiffl^^i?:)^-^^:^^';/ 

w ;w:7x^< hffli^, m3fffi^fe<*:tc*tr^ffiffl*T«^40% 
^-r^^*>i:7-7x^-r hfflc^i'j^Tj;^, ®tB^TM0%i^± 

tzisb. ^^x^^^^')zS^)Vy3Lv^hm^^U^^:^ 

20 [0 0 2 8] ^ti. m2mhvx. •^^mx\x. -tjvt- 
y^-i hm^w^r^^^t-^^ii^^mx^D. -^mm^m 
mmt. ^)v^y-^^ h^^mm-^mz^'^^^m^x 
i%\^A±.^mr^^ot^^'^w^mx^^o -rji^'T-y^ 
^ hmmmmx I %^mx\t. «i^Rif^]t (yr) 

^^^mWW^y>7. (TSXEI) ^|WIP#{c«;i$-ti:^Cl<i: 

y-^^ h^mntvxh. ;b^^^\tmmmxi%^±o:> 
^)i5^>^^ h^h. mmti.x'tn^no/i-y-c h 

[0 0 2 9] 'Aiz. -^^m(o}^}^m&<Dmf^^m7^\.rc 
m^\z'D\.^xmm'r^. r^^hs m^%\tm^z%ttEro 

C : 0. 01-0. 05% 

fiEifi-r^Tc^T^o, -^^mx\tm'^mfs&mj^<Dm!^.f)^ 
60. oi%j^±-&W'r^fi:^M75^'*^o —:h\ 0.05%^^^ 

mx\t. C-&WSH0. 01-0. 05%{CK5£L;to 
[0 0 3 0] Si : 0. 1-1. 5% 

mm(omfk^mm\zmT^'^^^tu<. mm^ 
t^x^^'^mr^^itTtmx^D. z.<D'A)j^^'^^rzib\z 

m<o ZO^fzisb. Si^^SJm I'-l. 5%lClSX^L^c.?S 

43, ^oi^nrzm^r)m^^jf^^n^m^\z\t. s\^m 
50 mto. i%^mt-r^c tf)m^v^'^o 
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[0 0 3 n Mn : 1. 0-3. 0% 

1. 0-3. 0%<D«effl(Cl©^L7t. 
[0 0 3 2] P : 0. 10%J[^T 

^J^^tt-S/^si), PfiO. 005%J^±'&Wr^c:t7!)^»^ 
[0 0 3 3] S : 0. 02%Jl^T 

x-^^rzif>. T^^f:i^'f{&mr^(Df)m^\^<^ 0.02% 

7!>^b, ^fgeJlTtiS-g^-mtiO. 02%^±RS<hbfco /'ct 

s$*-s«o.oi%j[^Ti'rs<^75«»^b<, ctoj? 

^b<t^O. 005%KATT^^o 
[0 0 3 4] Al : 0. 005-0. 1% 

^i±^(D{z^'mu7tmx^^t)^. 0. Q{^5%^mx\tmu 
s<^flttK5i«i*j«#^n"r, mzm^r)m^^itr^. c 

(Orca6, Al^&WStiO. 005-0. l%«CK5£brc« ;'c{::fe, * 
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* 5g ^ *e (Pi I c ^ ^ n ^ (7) I i ^ la T * -5 o 

[0 0 3 5] N : 0. 02%aT 

ytmx&^f)^. o.Q2%^m^x^-^r^t. m^^iz^ 
itmmmL. ^n\zjiDm^<D^i&ommm\z9^it 

-r-S. C(Drzisb. NHO. 02%UATtcPg5EfeLfco U^. ^ 
-lt'2>C<i:7!»^j?f^b<, 0. 004%tJ(.Tfr'5<C>;&^»ii'Xr* 

-So 

70 [ 0 0 3 6 ] V : 0. 01-0. 2% , Nb : 0. 005-0. 2%Xi)^ 
:^0. 5XC/12^ (V/51+Nb/93) ^ 2 x C/12<7)ra«€: 
Mfz-rziL 

v^j:mb\t. -j^%m\z^^>x&hmmrs.7tmx$>D. 
nti^^mz\t^mc^v:hxmbmmit^tLxmt^m 

^'t^C^:\Z^K). 11111 W5i^»^mJ^^^3t^ii:T 

$miz\tviD^mbm^<tf^^mm^'ttx^mc ^g^m 
^m^^^ti'eno. 0]%}^±^^zsq. m%i^±xf)^'D. 

C, V. Hb(0^-^m ;:>%5xc/12^ (V/51 

+Nb/93) <Dm^^^m^'r^z^i^^'2^mx$>^o --Jj. 
v^<^mb<D(};^u< th--J5(D^mmm. z%^m^^ 
t\ ^^i^\t. c. V, ub<D^mm imm%) f)^ (v/5 

1+Nb/93) >2 xC/12-C^^<h. mim^Z^^^^V^ 

jimbj^mitm<Dmm^^i^zoiz< <u^rzisb. ^mx 

;^in#'^n;^<i:l^o b?t?;?^-:>T> '^^mx\t. V: 0.01-0. 
2% , Nb : 0. 005-0. 2%T;6^O0. 5XC/12^ (V/51+N 

b/93) ^2xcm(Dm».^mrzr:it\zm^Lrzo 
[0 0 3 7] ^fc> -4^mj]x\t. ±$ELrzmj^\zm^ 

X. mm%X\ Ti : 0. 001-0. 3%^^W-r^Cl<i:/^^S?^ 

L<. z.<Dm'^\z\t. ±tac. V. fib(D^'^& (mm 

%) (^D^^iCT^-SO. 5XC/12^ (V/51+Nb/93) ^2 
xC/12(Ci^;tT. ±tdC. V, Nb, TiCO^Wm (KM 
-/O %) -TT^ct t>^0. 5XC/1 2^ (V/51 + Nb/93 + 

Ti/48) ^2xc/m^^m^iS.^mrz-rctf)^'2^mxi^ 
j\\tmimmf^ytmx$>o. n^^^^mz\mmc^ 
V, Nb4Dj;mi^j^^t:1^<hbTtffttiSsfe'r'5c:^tCcfc 
0. |111IF5je^HJl4^mfiSJ^5gii$-&TiSti^>i5^7:i- 
-H{i^f#^o $^tc. ^l^ii6P#tcJi. V, Nb^fecfcOTi^ 

^it^^mm^itxm^c^^mz^-T.^i-'i hwir 

-^^y^:7x^< hfti;!i^erj:^:7x^^ h 

50 mt. m2ftiTfe-2>v;ux>it'i' hffliiiois^miKsasis 
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^\^^mr^m'^\Z\t. Ti : 0. OOWO. 3%T^oT 
0. 5XC/12^ (V/51+Nb/93+TI/48) ^2XC/ntL^ 

[0 0 3 8 ] ^tz.. -^mj]x^\t. Aim\^ti^^mzm7LX 

Mo:0. OWO. 5% 

CO 0 3 9] uti. -^^mx\t. ±$^i.rzf^^^noy^ 

mt^mmz?e:^j:u^wMm^ffS\^f^(omf5^t-t^ zl t 
i^m^i^^^f}^. B, ca. REm^m'M(Dmm,f$.<o^miH 

[0 0 4 0] B\t. mcDrnxf^^i^^T^i^m^m-r^ 

m.QQ3X^m^^t. gi^T^^^ftlf ^^di>, Bt^O. 003 
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O-OOZ^T^-Sp Ca:fecttKREMJl> m\:^^:fY^^<Dmm 

^mm-r^i'^m^'^'L. z,n\zj:om&(Diiiiz/y^>i;' 

cfcO^REMCO-p ^;ii^^j®t^nfc 1 ^Ti^^^ctl 2 8icO$Wl;7!?^ 
^HtT. 0. 01%^^S;^^<htS?D-r^. Ca^Dci: 
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n : 0. 01%-i^T. Co : 0. ]Xi;iT<D^mx$>^o 
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9g«<hL. ^%mzm^\E^^m\.^^^L^^^M:y.. 
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\tmx:u±\zr^:zt^m^i^^^o ^tz. mit&mo) 
mmizff-o7.^-j]^u:z.(Dmi<tji^t>^ib. x^':fmmwL 
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n^tz^. n^v.&.±\zr^z.Lf)m^v\^^. -tts.t^ 
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50 i^. uis. ■4^^miz:^»^smEEmTMx\t. mmmm 
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[0 0 4 91 ^fz. WBiIlg-r^x-hA*-|g±^fi^ 

[0 0 5 0] -Di^-c. »Mm^mm^. mramj^^ssb 

\t. (111) nf^^uM^mmmmi^r. ^&nrzm^&r) 
[0 0 5 1 ] ±tii^mmm^znt^^amm^n 

(Ac3SSii.«-50"C) - (Ac3S!ii.^+50t:) (Dumm 
xn-os^-^^^^. mmmmf)^ (Ac3?g^.«-5ot:) * 

mx\t. ^-f::i^v^yjL^-fbm'^mf^\^i,z<<. L 

rz^^-Dx^mf)m{iyjL^^ hm^mmtrjiO. r^mf 
m^'i^{tT^. (Aca^fig.-s+sot:) ^m^^-m 

^x\^. w,2V^(D^)v^>^'^ hmtmrn^z^j^i-^n^ 

\z. ^^^Hmm±^\:\.. { 1 1 1 } nf^sk^^um^^ 
[0 0 5 2] n^&^Hmm(o}^mt.. ^^-^y 
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s };i±tLXAQQx:^T^x7%mr^ z t \z^ 
0. mmc^^^mzmitLrz:t-7s^i-^ hmtj^^ji^y^ 

x\ m2m^'^)V'r>^^ hftiT^-sm^^mfii^infbn 

m^r:/s^^mrzti. zz^y^yjL^-i hmmm 
^ti\z<<uo. rKmm.f)mTr^rzi6x^^. - 

-Jj\ 700t:;6^'i)400r^T(OfflSJycT'CD^i^?fta]iiS;5^5 
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mmmxy.y:/ti.rzo '::>\^^x\ cn'E»^x^y^i25o 
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m:mx:t-r^m^j£m^mrmmyMiz^o. mm 
A.omm<Dmmm^ immm) tLtz. ^A^ti^^. en 
20 ^»Mm^ mmm) ^zmm. i^m&m^m'r^mT.m^z 

X. cn^i^mm^ {^}^m ^z. mmmi^^-i >xm2 
izTj^r^i^xnm^iMi^^n'Drzo tai^. ^2\z7r:-rm 
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mmm) \z. '^^\z»um:o.5%(DmmBE}^^m\^ 
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mmm-^^mmi.. misimmmm^m^^x^mx^^'^^ 

<Dmm»m^j:um2m<Dmmtmm^m^^ibrz. ^ 
Tz. 'i^^ntzmm^^s ntim<Dmimt<f.nm^^^mtz 
mtmm\z^\ssnwMumi^^mmLx. jis z 224 
]<Dm^^zmm\^xwMum^m^. m^vtrnti (ys) . 

WM^t^-^ (TS) , (El) .l^f^^it (YR) ^3K«6fCo 

^/t r Mti. ^ffi7!;^br^iiXb;^cJIS5^''5I5Ili^lt<£:ffl 
40 liT> JIS Z 2254(7)M5eJC2p«lLT¥i^r<i (W-^m 

tf^ (A) t)*e6fcp ccT% r^mfm (a) t^. 

n/i:Si«?7!>^bKS^H*^fi|ilKU. ^ai<^cfc '9 JCJFST 1001 

*s»^S2ic^ro 

[0 0 5 6] 
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